Bacterial copper- and zinc-cofactored superoxide dismutase contributes to the pathogenesis of systemic salmonellosis.
Copper/zinc-cofactored superoxide dismutase ([Cu,Zn]-SOD) has been found in the periplasm of many bacterial species but its biological function is unknown. Here we report the cloning and characterization of sodC, encoding [Cu,Zn]-SOD, from Salmonella typhimurium. The predicted protein sequence shows only 58% identity to Escherichia coil SodC, and from this its chromosomal location and its immediate proximity to a phage gene, sodC, in Salmonella is speculated to have been acquired by bacteriophage-mediated horizontal transfer from an unknown donor. A sodC mutant of S. typhimurium was unimpaired on aerobic growth in rich medium but showed enhanced sensitivity in vitro to the microbicidal action of superoxide. S. typhimurium, S. choleraesuis and S. dublin sodC mutants showed reduced lethality in a mouse model of oral infection and persisted in significantly lower numbers in livers and spleens after intraperitoneal infection, suggesting that [Cu,Zn]-SOD plays a role in pathogenicity, protecting Salmonella against oxygen radical-mediated host defences. There was, however, no observable difference compared with wild type in the interaction of sodC mutants with porcine pleural, mouse peritoneal or J774 macrophages in vitro, perhaps reflecting the hierarchical capacity of different macrophage lines to kill Salmonella, the most efficient overwhelming the proposed protective effect of periplasmic SOD.